Introduction
In problems in the mathematical theory of elasticity related to the symmetric deformation of an infinite elastic solid with an external crack we encounter the problem of determining an axisymmetric function <j)(p, z) which is harmonic in the half-space z > 0 and satisfies the mixed boundary conditions (1) p>\,
dz on the plane boundary z = 0, where it is assumed that f(p) is continuously differentiable in [1, oo) . Further <j)-+0 as ,/(p 2 + z 2 )->oo. In this note we shall reduce the solution of this mixed boundary value problem to that of a simple pair of dual integral equations whose solution we derive by an elementary method in § 2. By means of this solution we construct an integral representation of the function <t>(p, z); its properties are discussed in § 3. Finally, in § 4, we derive the form of the solution in certain special cases.
The Dual Integral Equations
The integral <Kp,z)= f r '^o K^"^. ^0 , 
Jo
This pair of equations is a special case of a pair considered by Williams (1) but it is of interest to note that the solution can be obtained by elementary methods similar to those employed in an earlier paper (2) .
To solve the equations (4) and (5) we let i
'i where 0(<) is such that the integral converges; in particular this implies the condition lim 0(0 = 0 (7)
I->00
We first show that the form (6) automatically satisfies the first equation (4). Substituting from (6) into the expression for G(p) and interchanging the order of integrations, we find that
showing that equation (4) is satisfied.
By an integration by parts we find from (6) that we may write
Substituting this expression for \f/(£) into the equation defining F(p) and interchanging the order of the integrations, we find that
and making use of the standard result Integrating this equation and making use of the condition (7), we obtain the solution Pf(p)dp
The solution to our mixed boundary value problem is therefore given by equations (3), (6) and (14). We shall now follow the procedure adopted by Green in his solution of a similar boundary value problem (see (4), p. 172). We consider the function defined by equation (15) assuming that the function <t>(t) is a real continuously differentiable function in [1, oo) for which the integral (15) converges.
An Integral Representation of the Solution
Since the integrand on the right-hand side of equation (15) and if we integrate this expression by the rule for integrating by parts, we obtain the relation
The integrand occurring in the integral on the right-hand side of this equation is a continuous function of p, z and t so that we may differentiate under the integral sign to obtain the equation
By using a method almost identical with that employed by Green we can show that d<f>/dz is continuous for normal approach to the region z = 0, p> 1 as z-+0+ and that , as z -> -0 + .
If we substitute this expression into equation (2) we obtain the integral equation (13) again, and the solution of this equation is given by equation (14). Hence we have shown that the solution to our mixed boundary value problem is given by equations (15) and (14).
Special Cases
In this section we shall derive the solutions of certain special problems which arise in physical applications. From equation (12) we find that
and similarly from equation (9) we find that
The integral occurring in the expression for F(p) is elementary. We find that 
